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Abstract
This paper explores some of the differences between international technology-
based alliances and other collaborations. We begin with a review of recent articles and
books and examine how they define inter-firm interaction. From there, a detailed review
of the alliance and cooperative R&D literature reveals the motivations and pitfalls of
collaboration. We use those to draw conclusions about differences between technology-
based and non-technology-based alliances. The differences are summarized in a model of
the R&D process involving several stages-from the collaboration decision to the
conduct of R&D through to the marketing of a new product. We find that traditional
prescriptions for the success of strategic technology alliances center around changing
either the level of inter-firm learning and spillovers or the level of competition between
partners. We discuss how having international partners also affects these two key areas.
We propose that the main features of international collaboration are the relative
unfamiliarity of partners' home markets and "barriers" to communication, such as
different languages and cultures brought together in the venture.
The paradox of joint ventures is simply stated. Although most managers heartily dislike joint
ventures, they predict that they will be involved in more and more of them.
- Killing (1983: 1)
1.1. Importance of strategic technology alliances
Strategic technology alliances are apparently ventures entered into with reluctance.
Fusfeld & Haklisch (1985) report that "...companies are clearly coming together for these
cooperative purposes in much the same way that porcupines reportedly make love - very,
very carefully." This reluctance, however, is tempered by the opportunities made possible
by fully exploiting collaborative behavior, something that a minority of firms has done
successfully.
There has been a large amount of experimentation worldwide over the last twenty
years as firms have searched for better methods of developing new products, entering new
markets, and producing more efficiently. Augmenting the traditional joint venture
(explained in detail below) and licensing contract has come a profusion of collaborative
forms, all of which have been used more and more frequently in recent years.
For example, Hladik (1985) documents a significant increase in the number of joint
ventures between US and foreign firms between 1975 and 1982, and Mowery (1988a)
correctly predicted a continuation of the trend. Hladik also found that the percentage of
joint ventures formed to collaborate on R&D jumped from 10% to 20% during 1974 and
1982. Mytelka (1992a) reports a 32.5% annual growth rate in the number of inter-firm
agreements involving at least one European partner between 1980 and 1987.
Freeman (1991) chronicles a large increase in the number of "networks" of
innovators in the information technology industry in the last fifteen years and describes
how the rapid development and diffusion of generic information technologies has fueled
this growth. Hagedoorn & Schakenraad (1992) document a high growth in both the
density and size of networks in the information technology area and demonstrate that many
market leaders use the networks for areas related to, but outside of, their "core" operations.
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Imai & Baba (1990) provide a similar analysis for cross-border networks, categorizing
them by autonomy of local managers, the layers of the networks, and the information
characteristics (or information intensity) of the networks.
Not only has collaboration become more widespread, it has also become more
important. For example, a survey of CEOs and technology officers by Link & Bauer
(1989) found that perceived importance of cooperative R&D rose dramatically in the 1980s.
Fusfeld & Haklisch (1985) propose that the combination of increased intensity of
international technology-based competition along with limited financial and technical
resources helps to explain this rise in the perceived importance and necessity of
collaboration.
This paper is concerned with exploring the dynamics of international technology-
based competition and cooperation. We examine how competition affects cooperation,
how cooperation can succeed, and pitfalls to avoid in collaborating. Our evidence is based
mainly on a review of the literature on strategic alliances and cooperative R&D ventures,
supplemented by interviews with managers in firms participating in international
collaborative ventures for technology development.
1.2. Forms of alliances
Inter-firm interaction can take many forms, ranging from spot sales through to
merger. Table 1 shows a list of the various organizational forms found in the literature in
order of "connectedness" or integration. Alliances, as we will see below, generally
encompass informal cooperation (#4) through to equity stakes (#12). In this section, we
briefly describe the various forms and how they differ from one another.
Spot sales are just that: The seller sells a product or service to the buyer and
receives the price of the product at that moment in return. The duration is instantaneous,
and there is no other commitment on either part for any future dealings. A subcontracting
agreement is a contract for one firm (the "subcontractor") to provide a component or service
to another firm (the "prime contractor") as part of a larger system that the prime contractor
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is developing or integrating. The duration is usually short, and the commitment lasts as
long as the agreement is in effect. Generally, there is not much interaction between the
prime contractor and the subcontractor.
A franchise agreement takes place when a firm sells the right to manufacture or sell
to a specific geographic area. The buyer (or "franchisee") pays for the goodwill, brand
recognition, or upstream supplies. The duration of a franchise is typically long, but in
many cases does not involve a serious strategic connection of the firms. Informal
cooperation occurs when firms (or a firm and another source such as a university)
exchange information or produce knowledge jointly without formal agreements. The
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TABLE 1
TABLE 1
Forms of alliances
1. Spot sales
2. Subcontracting
3. Franchising
4. Informal cooperation
5. Long-term contracts
6. Consortia
7. Licensing
8. Cross-licensing
9. R&D limited partnerships
10. Joint bidding
11. Joint ventures
12. Equity stake
13. Merger/acquisition
S.ourp: Berc_ Duncan. & Friedman (1982); Koh & Venkatraman (1988); Tegen (1988)
-. 1 -i -___ __
duration is flexible: as long as both parties agree, the collaboration can continue. This
requires ongoing attention by both parties.
Long-term contracts provide the buyer with a steady supply of products, services,
or knowledge, and the seller with the ability to forecast demand more accurately. The
duration is, of course, long, and the level of interaction between the firms is medium.
Consortia are groups of two or more parties joining together to conduct research or set
standards. The parties contribute financing, expertise, or both, and gain from the
knowledge of the partners. The duration is often long, and depending on the technology
and industries involved, can require high commitment and attention by the partners.
Licensing and cross-licensing are agreements to use or manufacture the results of
past R&D or technology development. Licensing is a one-way exchange of financing for
technology, while cross-licensing is a two-way transfer of technology. The duration is
limited to the term of the agreement, usually long, and requires commitment by the parties,
with cross-licensing requiring a much higher level of attention.
A research and development limited partnership (RDLP) is an organization created
by firms providing financing (the "limited partners") and a firm performing the research or
development (the "general partner"). Since a separate entity is created, this is typically of
long duration and generally requires a high commitment by the partners (although the
limited partners may not assume any day-to-day management over the venture). Joint
bidding involves equal partners that bid together to perform some work or develop
technology, typically in the defense industry. The project lasts a long time and requires
constant attention from both parties.
A joint venture involves the establishment of a separate legal entity usually financed
by two parties taking an equity stake in the new venture. The venture is controlled by the
"parents" and typically involves an agreement with them to manufacture products, sell to or
buy from the parents, or provide some service. The duration of a joint venture can be long,
and requires considerable resources from both parents.
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An equity stake is a position taken by one firm in another, usually smaller, firm by
buying up a relatively large percentage of its stock. The buying company then generally
asserts some influence over the small firm and has better access to its technology, markets,
or supplies. The duration of such stakes is usually long, and involves major commitment
by the parties. Finally, an acquisition occurs when the equity stake is raised to 100%, i.e.,
the large firm buys the small one out. In other cases, a merger between more equal firms
involves merging all of their assets. In both cases, the two firms become completely
integrated in ownership and control.
1.3. Scope of the paper
Our review of international technology-based competition and cooperation begins
with an examination of the scope of many papers published in the last several years. Table
2 shows a sample of the articles reviewed in this paper and demonstrates the diversity of
opinion on even such agreed-upon terms as "joint venture." The list includes the authors'
names (first author only), the term they use, and the scope of the article in terms of the
forms of collaboration. Then we note whether the articles treat international issues per se,
and whether they focus on technology per se.
Many of the articles have at least some treatment of technology. We will be able to
draw some conclusions and key features of the technology alliance in contrast with a
marketing or distribution alliance. Likewise, we note that a large number of the articles
deal with international issues in one way or another, and the salient features of international
and domestic alliances will form a key part of the literature analysis of this paper. We will
focus on technology-based alliances in which all parties contribute something other than
money, i.e., ones in which technology transfer, joint learning, research, or development
play a major role in the alliance. The forms of organization studied in this work range from
consortia to joint ventures, which is the range covered by many of the papers listed in Table
2.
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Scope of Alliances in Selected Papers
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The rest of the paper is organized as follows: Section 2 contains a review of
common motivations and pitfalls of alliances, based on reasons cited in the literature to join
them or not. Section 3 summarizes the key points related to technology versus non-
technology alliances and proposes a process model of R&D collaboration useful in
analyzing prescriptions for success in the literature. Section 4 introduces the possibility
that international alliances may have different qualities providing for different incentives to
collaborate with partners. The conclusions are in Section 5. In short, we conclude that, in
general, international partners simultaneously provide benefits via lower competition and
risks via linguistic and cultural barriers.
2. BENEFITS AND PITFALLS OF ALLIANCES
Strategic technology alliances have proven superior to other forms of organization
for solving certain kinds of problems, and are known to provide certain benefits of which
managers should be aware. At the same time, the literature highlights several pitfalls of
collaborating. In this section, we summarize the literature introduced in Section 1 and
organize it into "benefits" and "pitfalls" of strategic technology alliances.
2.1. Benefits from forming alliances
Table 3 shows the areas in which strategic technology alliances have been most
advantageous. We discuss each of the areas in turn, citing examples from the literature and
our own field research where applicable.
2.1.1. Technology acquisition
Capability-building and knowledge acquisition are important benefits of technology
alliances. Many of the articles refer to technology acquisition or "technology transfer" as a
major reason to undertake a strategic technology alliance as opposed to developing the
knowledge in-house. This may be one of the defining hallmarks of a strategic technology
alliance in contrast with other forms of alliances, although many of the factors listed below
are still important for all alliances, including technology alliances. Alic (1992), for
example, discusses how one or more parties may acquire technology from outside through
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TABLE 3
Potential benefits of strategic technology alliances
1. Capability building and knowledge acquisition
Alic (1992), Bleeke & Ernst (1991), Ciborra (1992), Delapierre & Zimmerman (1992), Fusfeld &
Haklisch (1985), Hamel, Doz, & Prahalad (1989), Killing (1983), Klepper (1988), Kuhn (1984), Lee & Lee
(1991), Levy & Samuels (1992), Mariti & Smiley (1983), Mowery (1988) Ch.l1, Mowery (1992) Mytelka Ch. 4,
Mytelka (1992) Ch. 1, Souder (1986), Womack (1988)
2. Resource sharing
Alic (1992), Berg, Duncan, & Friedman (1982), Bleeke & Ernst (1991), Ciborra (1992), Delapierre &
Zimmerman (1992), Fusfeld & Haklisch (1985), Hamel, Doz, & Prahalad (1989), Harrigan (1986), Jenkins
(1992), Lee & Lee (1991), Levy & Samuels (1992), Michalet (1992), Mowery (1988) Ch. 3, Mowery (1988) Ch.l,
Mowery (1992) Mytelka Ch. 4, Pisano, Shan, & Teece (1988), Steinmuller (1988), Thomas (1988)
3. Economies of scale
Berg, Duncan, & Friedman (1982), Ciborra (1992), Evan & Olk (1990), Koh & Venkatraman (1988),
Lynn (1988), Moxon & Geringer (1985), Peck (1986), Richardson (1972), Stuckey (1983)
4. Rapid reaction
Berg, Duncan, & Friedman (1982), Bleeke & Ernst (1991), Hamel, Doz, & Prahalad (1989), Kuhn
(1984), Michalet (1992)
5. Risk sharing
Alic (1992), Berg, Duncan, & Friedman (1982), Harrigan (1985), Kamien & Zang (1993), Koh &
Venkatraman (1988), Lee & Lee (1991), Levy & Samuels (1992), Michalet (1992), Mowery (1988) Ch. 3, Mowery
(1992) Mytelka Ch. 4, Peck (1986), Rockwood (1983), Souder (1986)
6. Access to new markets
Alic (1992), Bleeke & Ernst (1991), Ciborra (1992), Delapierre & Zimmerman (1992), Harrigan (1986),
Jenkins (1992), Killing (1983), Kuhn (1984), Lee & Lee (1991), Lynn (1988), Michalet (1992), Mowery (1988)
Ch. 3, Mowery (1988) Ch.l, Mowery (1992) Mytelka Ch. 4, Pisano, Russo & Teece (1988), Pisano, Shan, &
Teece (1988), Womack (1988)
7. Access to complementary assets
Alic (1992), Backman (1965), Berg & Friedman (1977), Berg & Friedman (1981), Bleeke & Ernst
(1991), Ciborra (1992), Delapierre & Zimmerman (1992), Evan & Olk (1990), Fusfeld & Haklisch (1985), Hamel,
Doz, & Prahalad (1989), Harrigan (1985), Jenkins (1992), Koh & Venkatraman (1988), Lee & Lee (1991), Mariti
& Smiley (1983), Michalet (1992), Mowery (1992) Mytelka Ch. 4, Mytelka (1992) Ch. 1, Richardson (1972),
Shan (1986), Teece et al. (1987)
8. Influencing competition
Blois (1972), Ciborra (1992), Delapierre & Zimmerman (1992), Fusfeld (1958), Hamel, Doz, & Prahalad
(1989), Hamel, Doz, & Prahalad (1989), Koh & Venkatraman (1988), Kuhn (1984), Pfeffer & Nowack (1976),
Steinmuller (1988), Vickers (1985)
9. Subsidies and financial incentives
Levy & Samuels (1992), Tegen (1988)
10. Links developers and users of new technology
Delapierre & Zimmerman (1992), Evan & Olk (1990), Souder (1986)
11. Elimination of duplication
Kamien & Zang (1993), Lee & Lee (1991), Peck (1986)
12. Internalize spillovers
Evan & Olk (1990), Kamien & Zang (1993), Mowery (1988) Ch.l
13. Standardization
Delapierre & Zimmerman (1992), Evan & Olk (1990), Jenkins (1992), Michalet (1992)
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collaboration. Motorola, one of the world leaders in computer logic chips, teamed with
Toshiba, the largest seller of DRAMs in the world, in a joint production alliance that
involved the exchange of technical know-how. Toshiba brought its DRAM capabilities to
the table in exchange for Motorola's experience with microprocessors.
Likewise, Klepper (1988) documents Intellidex's joint technology development
project with Applied Materials to develop clean room robots. This was a specific contract
designed to build and exploit knowledge in a field where knowledge is changing rapidly,
partners are equal in "stature," but have different skills that can be learned from each other.
This factor was also in evidence in interviews conducted with European managers. For
example, a medium-sized Italian software company sought a strategic alliance with a
French producer of object-oriented database management systems (OODBMS) to build their
in-house expertise of such systems and sell a product that would be compatible with the
system.
2.1.2. Resource sharing
Resource-sharing is another motivating factor in forming strategic alliances. Most
of the articles cited here acknowledge that resources within firms are limited and that even
large firms find it advantageous to share some of their resources with partners. Small firms
find it imperative to do so. Berg, Duncan, and Friedman (1982), for example, show how
both large and small firms take advantage of resource sharing in forming joint ventures.
Union Carbide (UC) uses joint ventures as "off-book financing:" when a project is large
enough, the company may take on debt to finance them in-house, thereby changing its
debt-equity ratio and causing consternation among investors. Or it can scale back efforts,
which may not pay off. The alternative used by UC is to enter into joint ventures for,
among other reasons, to share the costs of development.
2.1.3. Economies of scale
Economies of scale are usually most important in highly capital-intensive industries,
where they can lower the cost of performing a task or producing a good (or knowledge)
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through large volume or large-scale operations. Lynn (1988) provides just such a case: US
Steel's desire to form an alliance with a foreign company. The company's furnaces were
obsolete; eventually, Posco provided joint production facilities for both companies.
2.1.4. Rapid reaction
Rapid reaction as a factor influencing the desirability strategic alliances is also
mentioned in the literature. Rapid reaction here generally refers to flexibility in meeting
new market needs or commercializing rapidly. It can also refer to the ability to exploit new
areas of knowledge quickly and efficiently. Michalet (1992) finds that flexibility can also
refer to specialization: "more rapid and more extensive product differentiation" is possible,
as is a better "attitude" toward changes in the environment.
2.1.5. Risk sharing
Table 3 includes articles that treat risk-sharing as a factor of success for strategic
alliances. Risk-sharing allows firms to take on longer-term research projects, or allows
them to take on large projects whose shared failure would not have such an adverse impact
as it would if taken on in-house. In the case of Boeing, the firm wanted to produce a
successor to both the 727 and the 707 in the 1970s. However, the cost of producing both
at the same time was estimated at nearly $5 billion (Mowery 1992). Therefore, Boeing
searched for risk-sharing partners to lower its exposure for these two very capital-intensive
projects, finally settling on the Japanese Commercial Aircraft Corporation and Aeritalia as
partners.
Souder (1986) points to the R&D Limited Partnership (RDLP) as a mechanism to
reduce risks. First, the R&D expenditures by the partners can be deducted for tax
purposes. Second, treble damage for antitrust violations have been eliminated for these
ventures. Third, the limited partners enjoy an immunity to liability for the ventures. These
factors lead to the reduction of the risk of current R&D projects, since the firm is slightly
more insulated from the full brunt of failure.
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2.1.6. Access to new markets
Market access is a major concern for firms entering into strategic alliances. The
collaborations generally involve breaking into a new geographical market, but can also
include entering a new product line. Bleeke & Ernst (1991) provide as an illustration
Corning's joint venture with Siemens as an example of moving into a new but related
market for both firms. Siecor still successfully produces fiber-optic cable, something
neither parent had done before, although Corning had several patents on fiber-optic
manufacturing process innovations. Koh & Venkatraman (1988) performed an empirical
test of market access in an event study of 239 firms in 175 joint ventures. They found that
joint ventures create high returns for the parents when they branch out into related markets
or product lines, but do not create high returns when using joint ventures to enter into
totally new markets.
2.1.7. Access to complementary assets
Access to complementary assets is the single most-cited reason to enter into a
strategic alliance: the parties all need something that their partners have, whether it be
knowledge, technology, financing, or a true complementary good or supply. Sinha &
Cusumano (1991) provide a theoretical model illustrating how complementarities work. If
individual firms have a certain chance of success in research results, then a research joint
venture has a joint chance of success based not only on the individual firms' chances, but
on some interaction or complementarity effect (positive or negative) between them. In
practice, the Siecor example cited above (Bleeke & Ernst 1991) shows how access to
complementary assets can work to the advantage of partners. In this case, Corning had the
manufacturing process patents, while Siemens provided financing and distribution.
Siemens also had developed skills in manufacturing cable from fiber.
Ciborra (1992) documents a partnership between Olivetti and Canon that seemed
odd at first, considering that Olivetti is one of the most hawkish of trade hawks against
alleged dumping by Canon. In any case, Olivetti was anxious to expand into the Japanese
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market eventually and so needed a Japanese partner, while Canon, seeking a European
foothold and Western image, agreed to use Olivetti's plant in Italy to expand production of
photocopy equipment. Finally, Mariti & Smiley (1983), in an archival study of the
information technology sector, found that a full 41% of reported motivations were in
technological complementarity, more than 12 percentage points higher than the next
highest motivation.
2.1.8. Influencing competition
Influencing competition is a factor behind strategic alliances that occupies
policymakers and economists, and represents one area where the goals of firms and
policymakers are not in accord. Influencing competition can mean establishing an
oligarchy or monopoly position in an industry, or it can mean coping with or attempting to
dominate foreign competition. These motives tend to be strategic in nature, as firms
attempt to control or influence the structure of their industry. Hamel, Doz, & Prahalad
(1989) discuss the case of many Japanese companies who manage collaborations to
maximize learning from their partners for future strategic advantage. One company had a
"collaboration manager" who collected all information gleaned by his various personnel and
disseminated that information to anyone else inside the company who needed it.
Steinmuller (1988) repeats similar tales of a deliberate drive by Japanese firms to weaken
American competitors. On the less covert side of strategy, Kuhn (1984) cites several
references showing that the business community finds R&D joint ventures to be a viable
and useful way of enhancing and maintaining a technological edge vis-a-vis competitors,
while Steinmuller (1988) suggests that the main motive for collaboration in the European
integrated circuit industry is technological parity with US and Japanese firms.
2.1.9. Subsidies andfinancial incentives
Subsidies and financial incentives, while not appearing too frequently in the
literature, were often mentioned in field interviews as an important reason to form alliances.
Government policies are instrumental in enticing firms to cooperate. Subsidies and tax
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breaks provide direct incentives to do so. Levy & Samuels (1992) provide much evidence
of Japanese government intervention in the telecommunications industry. For example,
MITI supports R&D projects as part of the Key Technology Center program. The state
takes an equity stake in these projects having to do with media technologies. Tegen (1988)
also claims that RDLPs provide firms with interest-free and off-balance-sheet financing
without giving up equity. These benefits are bestowed by Federal Tax legislation with the
goal of spurring collaboration and innovation.
2.1.10. Linking developers and users of new technology
Linking developers and users of new technology is self-explanatory: cooperation
can be vertical as well as horizontal (and in many cases, it is). One of the interesting
aspects of linking developers and users as a motive for collaboration is that, while not cited
very frequently in the literature, it was the one motive that surfaced as "highly important" in
virtually every interview conducted by us with firms in the European IT industry. Klepper
(1988), however, did mention the importance of linking developers and users of new
technology in the robotics industry. First, the developers rely on the users for market
demand information and how to satisfy it. Second, the robots need to be integrated into
the users' environments that require much peripheral equipment. The users themselves,
however, lack the specific knowledge to actually build the robots, so the collaboration is
fruitful for both sides. This was exactly the case for Fanuc (the developer) and GM (the
user). In addition, Mowery (1988b) discusses how commercial aircraft collaborations are
often vertical, since producing an airliner is a complicated task that must involve some
subcontracting. Boeing pursued this strategy in the 1970s.
2.1.11. Elimination of duplication
Elimination of duplication can also be considered a motivation for strategic
alliances. This refers to firms being able to eliminate similar projects across the
collaboration or to consolidate approaches so that each partner can try a different one.
Combs (1990) describes theoretically how elimination works: When a firm works on a
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project, it has a certain finite probability of hitting the right approach, say 1 in m chance.
When s firms work together, however, they increase their chances to s/m, and not some
binomial combination of s projects out of m solutions.
Peck (1986) uses the case of the Microelectronics and Computer Corporation
(MCC) to illustrate how elimination of duplication can work in practice. MCC has such
large projects that individual companies do not want to perform the same research. In
addition, firms participating in MCC have cut back on MCC-funded areas of inquiry and
are instead pursuing other areas, thus making the consortium-wide R&D more efficient.
2.1.12. Internalize spillovers
Spillover internalization is hypothesized frequently in the economics literature as a
fundamental reason to enter into a collaboration. This means that instead of having results
"leak out" or "spill over" to competitors, the alliance members can band together, thereby
removing the incentives to free-ride on each others' R&D. One interesting thing to note is
that spillover internalization is almost completely a theoretical notion. There is no empirical
or case study evidence that spillovers exist in great quantity and that firms can free-ride. In
fact, Peck (1986) asserts that innovations in semiconductors and computers are much more
appropriable than assumed by economists.
2.1.13. Encourages standards
Standard-setting is also occasionally cited as a factor in deciding whether to
collaborate. The firms in this case negotiate a protocol, interface, or other such standard
inside the alliance. This standardized approach prevents firms from competing with
incompatible products and avoids a "winner-take-all" situation in the marketplace.
Delapierre & Zimmerman (1992) document how a group of computer suppliers and
manufacturers have designed the Extended Industry Standard Architecture, a standard bus
to improve computer connectivity and at the same time challenge IBM's de facto standard
based on the PS/2 line. Likewise, Jenkins (1992) writes that the Research for Advanced
Communications in Europe (RACE) program encourages standards work in broadband
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communication technology so that European firms will have an advantage in providing
advanced telecommunications services in the 1990s.
2.2. Common pitfalls
Just as alliances have their strong points, the literature also highlights their many
failures. Table 4 lists the common pitfalls, or problems to be avoided when considering a
strategic alliance. We discuss each of these items.
TABLE 4.
Potential pitfalls of strategic technology alliances
1. Procedural and coordination difficulties
Berg, Duncan, & Friedman (1982), Koh & Venkatraman (1988), Lee &
Peck (1986), Tegen (1988)
Lee (1991), Moxon & Geringer (1985),
2. Mismatch of partners
Berg, Duncan, & Friedman (1982), Bleeke & Ernst (1991), Ciborra (1992), Delapierre & Zimmerman (1992),
Mowery (1988) Ch.1
3. Reduction in competition
Berg, Duncan, & Friedman (1982), Evan & Olk (1990), Fusfeld & Haklisch (1985), Kamien & Zang (1993), Kuhn
(1984), Lee & Lee (1991)
4. Conflicts of interest between partners
Alic (1992), Bleeke & Ernst (1991), Evan & Olk (1990), Hamel, Doz, & Prahalad (1989), Killing
Samuels (1992), Mowery (1988) Ch.l, Mowery (1992) Mytelka Ch. 4, Peck (1986), Peter (1988)
(1983), Levy &
5. Lack of trust between partners
Buckley & Casson (1988), Ciborra (1992), Evan & Olk (1990), Hamel. Doz, & Prahalad (1989), Kamien & Zang
(1993), Killing (1983), Levy & Samuels (1992), Michalet (1992)
6. Cultural differences
Kassman (1988)
7. Communication difficulties
Kassman (1988)
8. Erosion of competitive position
Evan & Olk (1990), Hamel, Doz, & Prahalad (1989), Koh & Venkatraman (1988), Mowery (1988) Ch. 3, Mowery
(1992) Mytelka Ch. 4
9. Inflexibility
Tegen (1988)
10. Conflicts between venture and parents
Evan & Olk (1990), Lee & Lee (1991), Mowery (1988) Ch.l, Peck (1986)
11. Limited availability of partners
Evan & Olk (1990), Mowery (1988) Ch.1, Mytelka (1992) Ch. 1
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2.2.1. Procedural and coordination difficulties
Some articles refer to the difficulties in setting up, monitoring, and maintaining the
alliance from an administrative point of view. Cusumano (1991) documents many such
difficulties involving the Sigma project from 1985 to 1990, where incidents of each
appeared to the detriment of the project. The participants, for example, could not agree
upon a Unix standard and, in fact, continued developing software for their own
incompatible versions of the operating system. In addition, there were disputes over tool
and code ownership and fees for tool modification. Monitoring was especially difficult due
to the open nature of the network that allowed users to procure code without the knowledge
or consent of the "owner." Sigma members in the end declined to put their best tools on
the network. MCC, on the other hand, eventually developed a successful governance
structure for developing software tools, but only after years of complicated and protracted
negotiation, and with limited adoption by member companies (Peck 1986; Cusumano
1991).
2.2.2. Mismatch of partners
Table 4 cites articles identifying partner mismatches as an issue in strategic
alliances. These mismatches tend to be in size, market power, or bargaining position.
Several authors referred to mismatches as a problem to be avoided; others, however,
referred back to complementary skills as a bonus in having diverse partners. As an
example of how weak-strong partnerships mayfail, Bleeke & Ernst (1991) explain how a
major US pharmaceutical firm teamed up with a weaker Japanese partner to sell drugs in
Japan. Even though the Japanese partner had a large sales force, it was not managed as
well as it could be. In addition, the Japanese partner did not have the clout inside the
Japanese government to push the drugs through the labyrinthine approval process.
2.2.3. Reduction in competition
The other side of the benefit accruing to firms of "influencing competition" is
mentioned frequently as an issue in strategic alliances: reduction in competition. Many US
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firms are justifiably worried that alliances may have the effect of bringing an investigation
by the Justice Department upon them. In addition to bearing tremendous legal costs, if they
are found to restrain trade, they may pay treble damages to complainants. Berg, Duncan,
& Friedman (1982) hypothesize that DuPont's official statements that joint venturing was
"not a desired form of activity" has to do exactly with the Justice Department's treatment of
the largest chemical firm in the US. Fusfeld & HIaklisch (1985), however, note that in
most cases, the antitrust dangers of collaboration are exaggerated. The Justice Department,
in most cases, favors joint ventures over mergers. They also quote Justice Department
officials as saying (at least in 1985) that research collaborations "do not pose serious threats
to competition."
2.2.4. Conflicts of interest between partners
Conflicts of interest between partners have also been identified as an issue in
strategic alliances. That is, the partners have different goals and have a difficult time
maintaining the strategic focus of the collaboration. Their individual self-interested
behavior may not allow them to reap the benefits of cooperation. For example, Kamien &
Zang (1993) use the standard game-theoretic assumption of self-interested behavior in
cooperative R&D: They model the production process (after the R&D has occurred) as a
Cournot competition, that is, each partner makes the move that would benefit it the most
given what it assumes the other players will do, and does not attempt to jointly maximize
gains during the production phase.
2.2.5. Lack of trust between partners
Table 4 also cites articles identifying lack of trust between participants as an issue in
strategic alliances. This issue is closely related to conflict of interest. In the case of lack of
trust, partners may hoard information, not send their best employees to work in the
venture, or otherwise act in an opportunistic manner. If any of the collaborators feels that
opportunistic behavior is imminent, cooperation quickly breaks down. Levy & Samuels
(1992) provide evidence of noncooperative behavior and lack of trust in the Japanese
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software industry. Apparently, the desire to protect proprietary information has been at the
heart of failures of software consortia to produce any meaningful results.
2.2.6. Cultural and communication difficulties
Cultural differences, either at the firm level or national level, may also be
considered critical issues in strategic alliances. Partners may not be able to work together
well due to habits gained in their own corporate or national cultures. Ciborra (1992)
explains the failure of the Olivetti-Bell Labs cooperation as mainly due to cultural issues.
No actual joint development was ever accomplished, and no significant personnel exchange
took place. Ciborra attributes this to the "different identities of the partners, their culture,
internal organization and definition of goals." Merging the cultures of Olivetti and SIP was
also cited by Ciborra as the main problem in managing the SEVA joint venture in Italy.
Kassman (1988) also refers to cultural "stereotyping" as a cause for disputes in
joint venture management, this time between firms in different countries. The American
and Chinese partners often have incorrect stereotypes about the other that lead to
misunderstandings and dashed expectations. For example, Americans tend to leave site
visits and negotiations early, and become impatient when the Chinese partners do not
respond in what appears to be a timely fashion, forgetting that Chinese must negotiate
among themselves first and then tediously translate the correspondence into English.
Partners may also face communication difficulties. One type may be due to cultural
or linguistic barriers, either at a strategic planning or at a technical collaboration level.
Kassman (1988), for example, discusses how American partners take the letter of intent
very seriously, despite the fact that the legal wording is not so binding. The Chinese have
no such practice and therefore take the letter of intent less seriously, leading to
misunderstanding and miscommunication when the Chinese want to back out of a deal after
signing one. Lee & Lee (1991) also point to a different kind of communication difficulty:
the problem of transferring knowledge back to the partners from the consortium. They
attribute MCC's modest success so far in part to poor communications between researchers
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on-site at the consortium and the member companies, even though MCC allows visitors
from member companies to reside in Austin.
2.2.7. Erosion of competitive position
If not managed correctly, collaboration may lead to the erosion of competitive
position. In some cases, the alliance may actually hurt one partner or another depending on
how the interaction between partners is handled. Hamel, Doz, & Prahalad (1989), in the
complement to the advantage of potentially influencing competition as discussed above,
show how one partner can be weakened by the same alliance. In a major technology-
sharing alliance between a European and Japanese firm, the European firm wanted to
acquire a specific technology. The Japanese firm, however, wanted to collect as much
information about the partner as possible. Every time the European company requested
new functionality in the product, the Japanese partner requested market research
information. Such information was invaluable in the Japanese firm's eventual entry into
the European market. Mowery (1992) also mentions that collaborative ventures in
commercial aircraft may actually be eroding the competitive position of American aerospace
suppliers, since many of the agreements strengthen foreign producers and suppliers at their
expense. This is an example of an unintended negative consequence of collaboration on
parties outside the competition-cooperation sphere.
2.2.8. Inflexibility
Inflexibility can refer to slow reactions to changing technical requirements (i.e.,
during periods of rapid technological advance) or slow reactions in commercializing
products during periods of changing tastes and preferences. US Memories is a case in
point cited by Lee & Lee (1991). By the time the consortium was ready to bring DRAMs
onto the market, the cost had fallen through the floor, and the consortium folded. Indeed,
as the consortium was being formed, the supply of DRAMs was growing rapidly, which
should have led to some strategic redirection of the consortium. Tegen (1988) also
discusses a theoretical treatment of inflexibility in a research and development limited
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partnership (RDLP). Using principal-agent theory, Tegen shows that the general partner
will not want to abandon a project that should be abandoned, since it is being reimbursed
for costs even though the limited partners would rather stop the project. The incentive
incompatibilities between the partners may lead to just such an inability to respond.
2.2.9. Conflicts between venture and parents
Conflict between the venture and its parents is self-explanatory: the venture itself
may not have the incentives to work in the best interest of the partners. Likewise, the
venture's products or services may compete directly with the parents' products or services,
as the McDonnell Douglass-Fokker venture's product, the MDF100, did with McDonnell
Douglass's product line (Mowery 1988b). Evan & Olk (1990) note that dissatisfaction
over the direction the Center for Advanced Television Studies (CATS) was taking led to
high turnover in membership of that group. Killing (1983) uses the conceptual analogy of
the "failure cycle" to explain one kind of dynamic involved in conflicts between the venture
and the parents. The first time there is poor performance by the venture, the parents reduce
the autonomy of the venture's management. This leads to inefficient decision making by
the parents, since they are more active than they need to be. This leads to poorer venture
performance, which starts a negative feedback loop of failure.
2.2.10. Limited availability of partners
Finally, Table 4 cites articles identifying limited availability of partners as an issue
in strategic alliances. The number of available partners is restricted in some highly
concentrated or sparsely populated industries, and membership turnover can become a
major concern. Mowery (1988b) documents how Saab-Scania could not find a partner
willing to collaborate in the 1970s on commuter aircraft. Beech, Cessna, and Piper were
all unwilling. Finally, Fairchild signed up to collaborate, but the venture collapsed in
failure a few years later. Mytelka (1992a) also hypothesizes that the recent wave of
mergers and acquisitions accompanying the upswing in collaborative R&D may tend to
dominate it in the future, leaving the number of available partners smaller in number.
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3. SPECIFIC NATURE OF TECHNOLOGY ALLIANCES
3.1. Characteristics of technology alliances
In this section, we examine critical features distinguishing technology-based
alliances from other alliances, such as marketing, distribution, or production. These
features are derived from Table 5, which shows how the potential benefits and pitfalls of
alliances in general differ between technology and non-technology alliances. Examining
"resource sharing," for example, we note that technology alliances are one of the few areas
in which all firms may not be able to afford to perform alone. It is usually the case that
marketing and distribution alliances involve at least one larger partner (which is, in fact,
providing the marketing or distribution).
When economies of scale are involved, we find that technology alliances are not
unique in exploiting or requiring those economies, despite intuition that they should be.
Airline reservation systems alliances and chemical joint production facilities are good
examples of non-technology alliances that exploit economies of scale. In fact, most
distribution alliances involve economies of scale to one degree or another.
We find that technology alliances are one of the only forms of alliances that depend
on risk-sharing as a motivation for collaboration. This is due to the fundamental
uncertainty of the innovation process, since the risks and uncertainty of a technology
venture are much higher than corresponding marketing and other forms. In all cases, there
is the risk that the partner will not perform as planned. But only in the technology alliance
is there the additional risk that, even if the partner performs as planned, the alliance will still
not produce the desired results.
Subsidies andfinancial incentives are almost completely unique to the science and
technology arena. This is due to the relationship between technological change and
productivity growth noted by scholars from the late 1950s on (e.g., Solow 1957).
Governments, eager to capture benefits from technological advance, routinely subsidize
and provide infrastructure to fund innovation, often via collaborative mechanisms.
_ 21 -
TABLE 5.
Technology vs. marketing and distribution alliances: some differences from the literature
Potential Benefits
1. Capability building
2. Resource sharing
3. Economies of scale
4. Rapid reaction
5. Risk sharing
6. Access to new markets
7. Access to complementary assets
8. Influencing competition
9. Subsidies & financial incentives
10. Link developers & users
11. Elimination of duplication
12. Internalize spillovers
13. Encourage standards
Potential Pitfalls
1. Procedural difficulties
2. Partner mismatch
3. Reduction in competition
4. Conflicts of interest
5. Lack of trust
6. Cultural differences
7. Communication problems
8. Erosion of competitive position
9. Inflexibility
10. Conflicts with parents
11. Limited availability of partners
A Notes
X no partner can afford to act alone
airlines marketing agreements
X due to uncertainty; hedge against tech. failure
classic biotech R&D/distribution agreement
X generally don't exist for non-tech (except ag?)
X upstream nature of tech alliance
X spillovers don't exist for mkting/dist
X only tech alliances
A Notes
X Arrow information problem
X
X
mkting/dist usually has more incentive align.
X due to spillovers
X firms may have specialized tech. knowhow
In terms of linking developers and users of new technology, the technology alliance
is also somewhat unique. Since they often occur upstream of the final product markets the
partners are in, joint research may be undertaken with a firm's suppliers or customers. The
results of the research may then be used by both of them. This is in contrast with the
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marketing or distribution alliance, where few actual upstream linkages are required: in
many cases, non-technology alliances simply act as a channel for downstream movement of
the product. The upstream nature of the technology alliance will be discussed further
below.
Internalizing spillovers was mentioned above as being a theoretical construct that
may or may not have relevance to all industries. However, if there are spillovers, they are
almost always associated with technology alliances. One might imagine that a small firm
could possibly acquire marketing knowledge through an alliance, but that would be the
extent of the spillover. Distribution alliances clearly exhibit no spillover effects. Finally,
as a mechanism to encourage standards, we see that the technology alliance is the only form
of alliance in which standards play a role.
Conflicts of interests are associated much more often with technology alliances
because, eventually, partners will use the information gained from the alliance to compete
in the product market. In other alliances, such as marketing or distribution, conflicts of
interest are not as much of a problem, since the goals of the participants are often aligned
on selling a higher quantity. But in the technology alliance, downstream competition
means that certain tensions and conflicts are inevitable. Along with this conflict may be a
lack of' trust in the partners.
Where erosion of competitive position is an issue, we find that most of the
problems occur in technology alliances. This is related to many of the above
considerations: with spillovers and downstream competition, crafty partners can try to
"steal" the technological knowledge of their partners. This is much less the case in other
sorts of alliances, mainly because the complementary goods involved are not knowledge.
but rather tangible and intangible assets, such as distribution outlets or public goodwill.
Finally, limited availability of partners may be an issue in the strategic technology alliance,
especially in certain specific areas where few people have the training or skills necessary to
conduct advanced research or product development.
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3.2 Stages of collaboration
The characteristics developed above naturally justify a stage model of R&D
consistent with Katz (1986), Combs (1990), Hiusler et al. (1993) and Roberts & Frohman
(1978), and shown in Figure 1. In the figure, there is a decision to collaborate that is
informed by expected returns from the collaboration. The expected returns are based upon
forecasting what happens in the subsequent stages.
Collaborate? Conduct uncertain Obtain N Produce b Compete
y or n if4ifv P R&D-resultsy or n i,, phno R&
Isome R&D costs
Incentives to
l leh-ne
C;lllrate -Y d (expected returns)
subsidies, taxes
FIGURE 1.
A process model of technology collaboration
Then R&D is conducted upstream of any final product or process innovation,
which leads to results with less than certain outcomes. The results of the research are
translated into a product (or process improvement), which then leads to production of a
new or improved product. All collaborators and possibly other firms then compete in the
product market.
If we now step through the differences between technology and non-technology
alliances, we can see how Figure 1 was built. As mentioned above in the discussion on
linking developers and users of new technology, one feature of technology-based alliances
distinguishing them from other ventures in the literature is that they are upstream of the
final product or process. That is, the technology alliance is formed to provide inputs to the
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firm's business in terms of new designs, new components, cost-saving improvements, or
new production methods. This justifies the overall flow of the model.
The level of uncertainty is also clearly high in technology alliances. Nelson and
Winter (1977), in their attempt to develop a theory of innovation, criticize traditional
economic views of innovation for focusing on shifts in the production function and
ignoring the uncertainty surrounding the innovation process. They argue that "innovation
involves uncertainty in an essential way" (p. 47). The output of the research process is
uncertain in a number of aspects: (1) The absolute level of output is difficult to predict.
One may anticipate a threefold increase in performance and instead obtain nothing, or
double that. (2) The timing of results is unclear. Research projects do not provide a steady
stream of results over the course of the project. A major step could occur early on, or the
project could proceed for a long time with no apparent results and suddenly have important
findings. It is difficult to predict ahead of time. (3) The specific area in which results will
be applicable is uncertain. Pisano (1989) discusses this problem in the biotechnology
industry, where a project meant to solve one problem may easily end up solving another.
As a result of these issues, the costs as well as the outcomes of an R&D project are
difficult, if not impossible, to predict. This leads to the notion of nondeterministic results
based on R&D inputs.
The differences accounted for by internalizing spillovers and erosion of competitive
position lead us to assume that the uncertainty moving from R&D inputs to outputs can be
influenced by interactions between the partners. When the partners form an alliance and
begin to collaborate, information that affects the chances of producing results and of
learning from each other is passed between them. The upside of this is that the partners
who would learn the information anyway now have to participate in the alliance. The
downside is that a partner may learn information of high strategic value to another partner
from the alliance. Factors that enable all parties' learning wvill, of necessity, increase the
incentives to collaborate.
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Another characteristic of the technology alliance is the possibility of sharing
resources. In the model, if the firm decides to collaborate, then it will share some of the
costs of the research, development, or technology with the partners. This sharing will
eventually affect the incentives to collaborate, because it will make the R&D expended and
shared by all partners more effective: The partners will receive a better value for their R&D
expenditures.
Competition between partners is an essential component of the process model. We
note the conflict of interest and lack of trust inherent to some degree in many of the
alliances studied above. This dynamic leads to the tension between competition and
collaboration that makes the field so interesting. Factors that increase the competition
between partners have a deleterious effect on incentives to collaborate.
Finally, subsidies and financial incentives (or the opposite, taxes) can directly affect
the incentive to collaborate. This is essentially an exogenous shift in the perceived net
benefit accorded all targeted firms by the government. Note that the government or other
entity could selectively target certain firms or industries, depending on other political and
social factors.
In conclusion, this particular process model explains well the dynamics of how
competitors interact in the technology-based alliance. Two main effects can be seen: the
conscious or inadvertent transfer of information between partners and the level of
competition between them. Many traditional prescriptions for alliance success can be
reformulated in these terms. For example, search for vertical alliances can be seen as an
attempt to mitigate competition levels, while search for partners with complementary skills
can be seen as an attempt to maximize internal learning or to mitigate competition. In the
next section, we consider another prescription: having international partners.
4. THE INTERNATIONAL DIMENSION
The international dimension adds a complexity to partner selection and evaluation of
incentives that is usually not discussed specifically in the literature. In this section, we
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question whether international alliances are actually any different from domestic alliances,
and systematically catalogue how they are different by identifying the key factors associated
with them and how they influence the process model of collaboration.
4.1. Factors distinguishing international and domestic collaboration
Many of the benefits and pitfalls identified in Section 2 above are the same
regardless of whether the participants are in different countries and their researchers speak
different languages. Some, however, differ markedly. Table 6 illustrates where these
differences are most pronounced.
Access to new markets is clearly an issue distinguishing international from domestic
alliances, due to the more familiar nature of domestic markets. Since many firms have little
or no knowledge of overseas markets, it makes sense to form alliances with international
partners that can provide such expertise. In terms of access to complementary resources,
there may be reasons to look overseas for alliance partners. If we believe in some form of
comparative advantage, that some countries are better equipped to produce certain goods or
knowledge, or provide services, then access to complementary assets could allow different
alliances to take place domestically and internationally. For example, alliances in machine
tool controls may benefit from specialized knowledge pools in Germany, the US, and
Japan, while alliances in application-specific integrated circuits could quite easily be
accommodated within the US. These familiarity factors will be discussed in more detail
below.
Internalizing spillovers also helps discriminate between international and domestic
alliances, in that spillovers are much higher within national boundaries. This is due to
cultural and linguistic barriers that make it more difficult to access and interpret the
partners' tacit information. This major difference will also be discussed below.
Regarding the common pitfalls of alliances, it is clear that procedural difficulties are
much more common across national boundaries. The variety of procedures in place both
external and internal to the firm guarantee that this will be a major challenge in international
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TABLE 6.
International vs. domestic alliances: some differences from the literature
Potential Benefits
1. Capability building
2. Resource sharing
3. Economies of scale
4. Rapid reaction
5. Risk sharing
6. Access to new markets
7. Access to complementary assets
8. Influencing competition
9. Subsidies & financial incentives
10. Link developers & users
11. Elimination of duplication
12. Internalize spillovers
13. Encourage standards
Potential Pitfalls
1. Procedural difficulties
2. Partner mismatch
3. Reduction in competition
4. Conflicts of interest
5. Lack of trust
6. Cultural differences
7. Communication problems
8. Erosion of competitive position
9. Inflexibility
10. Conflicts with parents
11. Limited availability of partners
A Notes
X more unfamiliar markets abroad
X comparative advantages of different countries?
X less likely for int'l
X spillovers less likely across borders
A Notes
X broader range of procedures across borders
X domestic more likely antitrust violation
X less likely internationally?
X clearly bigger differences across borders
X clearly rore difficult across borders
X tech xfer easier domestically
X more partners available worldwide
alliances. In terms of reduction in competition, it is actually less likely that competition
reduction will be an issue in the domestic context, especially in the US, whose stricter
antitrust laws and regulations ensure at least some level of domestic competition.
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Cultural differences and communication problems are so central to the distinction
between international and domestic alliances that they will be treated again below when we
discuss modeling the differences. Finally, the limited availability of partners is probably
more of an issue in domestic alliances. This is because there are simply more partners
available worldwide.
4.2. Factors effect on the stages
How do the above differences fit in with the process model described in Section 3?
They apply at different points and affect the incentives in different ways. For example,
Figure 2 demonstrates how factors such as complementary resources might interact.
Complementarities can intervene at several points in the chain illustrated below in a direct or
indirect way. First, complementary resources can directly influence the R&D process by
increasing (or decreasing) the probability of producing results due to working together
more effectively (or less), dividing the work better, or learning from each other (Sinha &
Cusumano 1991).
Collaborate? Conduct uncertain Obtain No Produce bo Compete
y or n NR&D resultsy or n ;f,, rhor, ~
some R&D costs
ffect probability of success
access to
complementary
resources
'· factors affecting demand
Incentives to
,,11Lhr 4,,,
bUs IdUUriL
subsidies, taxes
FIGURE 2.
Access to complementary resources changes incentives to collaborate
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There are also indirect effects of complementarities. The expected returns can be
altered indirectly by factors influencing demand, such as a larger market due to the
partners' marketing or distribution capabilities. In the context of a broader theory, access
to complementary resources can be thought of as influencing the level of inter-firm
technology transfer directly, as shown in Figure 3. Access to complementarities is
therefore one of the factors affecting how the firms interact and share information. High
complementarities are indistinguishable from high spillovers inside the alliance in that they
both increase the probability of success.l
E uE
o o 0
E u
Clart r
I U
Collaborate? Conduct Obtain _
C or n R&D Crsuls No- Produc - Compete
v or n
A
Incentives to
collaborate "
(expected returns)
subsidies, taxes
FIGURE 3.
Benefits and pitfalls change incentives to collaborate
1Actually, they would be different after the fact since high inside-spillovers imply learning or technology
transfer, while high complementarities could simply be divided equally with little contact or technology
transfer. Ex ante, however, they look the same.
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The factors driving access to new markets and influencing competition lead one to
suppose that access to new markets is more important in international partnerships, while
influencing competition is less so. This is because the partners are likely to be less familiar
with overseas markets than they are with their own domestic market. The lack of
familiarity leads to a lower degree of substitution between the foreign firm's and the
domestic firm's products. In other words, the products are less likely to be competing in
each others' markets. We will explore this idea in more detail below. Following this logic,
Figure 3 lists the effect of the factors on the process model.
4.3. Key differences
The above patterns lead us to the two main entry points for factors distinguishing
international and domestic alliances: the point of the spillover and the point of the
competition. In other words, the factors have two main effects. The first is the impact on
the chances of producing results. It is clear that, overall, hIaving international partners
lowers the chances of producing results from the research. Because of communication
barriers, cultural differences, and different procedures common in different countries,
chances of conducting effective R&D are smaller, which should tend to lower the
incentives to collaborate in general. Of course, cultural barriers may be associated with
domestic firms, too, especially for "corporate culture" clashes in alliances. However, this
effect is much more pronounced in international ventures.
The second effect for international differences is on the level of competition. The
discussion started above leads one to believe that hlaving international partners leads to
lower levels of competition betwveen partners. Between being relatively unfamiliar with
foreign markets (at least compared to local producers) and fewer conflicts in the market,
competition levels are lower, which should tend to raise the incentives to collaborate in
general.2
2 However, see the discussion below on multinational enterprises.
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From the above discussion, we can derive several propositions to guide future
empirical work in this area.
PROPOSITION 1. Lower levels of competition between partners lead to higher
incentives to collaborate.
PROPOSITION 2. Higher linguistic and cultural barriers lead to lower incentives to
collaborate.
PROPOSITION 3. International collaborations involve lower levels of competition
between partners than in domestic collaborations.
PROPOSITION 4. International collaborations involve higher linguistic and cultural
barriers than domestic collaborations.
The combined effect of having international partners is therefore ambiguous.
Propositions 1 and 3 would lead to Proposition 5a, while 2 and 4 would lead to
Proposition 5b. Whether Proposition 5a or 5b turns out to be more common should also
depend at least in part on how well ventures manage problems such as linguistic and
cultural barriers between the partners.
PROPOSITION 5a. International collaborations perform better than domestic
collaborations.
PROPOSITION 5b. International collaborations perform worse than domestic
collaborations.
5. CONCLUSIONS
This paper has explored some of the differences between international technology-
based alliances and other collaborations. We began with a review of recent articles and
books and examined how they defined alliances, observing that the terms "alliances" and
"collaboration" generally spanned the range from informal cooperation through formal joint
ventures, and generally excluded subcontracting, franchises, equity positions, and
mergers. From there, we examined the potential benefits and pitfalls of collaboration, and
used those to draw conclusions about differences between technology-based and non-
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technology-based alliances. The main features distinguishing technology alliances were the
upstream nature of the collaboration and the uncertainty of the results. The differences
were summarized in a model of the R&D process involving several stages from the
collaboration decision to the conduct of R&D through to the marketing of a new product.
We found that traditional prescriptions for success of strategic technology alliances
centered around changing either the level of inter-firm learning and spillovers or the level of
competition between partners. We proposed that having international partners also affected
these two key areas. The main features of international collaboration were proposed to be
the relative unfamiliarity of partners' home markets and "barriers" to communication, such
as different languages and cultures brought together in the venture. The overall effect of
having an international partner is therefore uncertain, because the two effects of having
international partners may work in opposite directions.
In the area of future research, we may want to understand better the role of
multinational enterprises in international collaborations. For these organizations, the access
to foreign markets is already in place, and therefore any particular partner is less desirable
due to higher competition. The foreign partner is also less desirable due to the linguistic
and cultural differences. One may conclude that, while other considerations will be more
important, such as some of the resource sharing or complementary resource motivations,
the overall incentive for multinationals to collaborate will be lower.
There are also many policy implications worthy of study. For example, if it is
agreed that technology alliances and cooperative R&D are important and that there are
fundamental differences in incentives to collaborate with international and domestic
partners, what policies benefit domestic firms and consumers (usually the purview of
national governments) the most? If the hypotheses of this study are true, then the
inexorable push toward open markets and international competition will actually hurt firms'
incentives to collaborate.
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On a related note, we have treated international ventures as reacting to the
differences between international and domestic contexts. However, if the collaborations
actually increase inter-firm learning and spillovers and competition between firms in
different countries, these differences will become minimal. For example, Mytelka (199 c)
points out that many firms enjoy participating in ESPRIT since it has made them aware of
technological opportunities in other countries. An interesting topic for future investigation
would be an exploration of whether this increased awareness actually leads to a reduction in
the incentives to invest in R&D.
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